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Treatment of Chronic Osteomyelitis by Saucerization and Skin Grafting
In acute osteomyelitis the ability to control infection by antibiotics, together with early operation on occasions to relieve intramedullary pressure and to establish the nature and sensitivity of the infecting organism, has made it possible for us to hope for a complete cure in the majority of cases. There will be occasions, however, where the diagnosis is made too late or where the infecting organism is resistant to the antibiotics used, in which the acute infection will be followed by a chronic osteomyelitis which may affect the patient for years.
Chronic osteomyelitis may present in several ways. In some instances the acute infection gives place to grumbling disease, with a persistent sinus and discharge which may continue for years, and as the patient gets older, the repeated dressings and the smell of the discharge become a disability of increasing severity, from which even an amputation would prove a welcome release. In others the condition may remain quiescent for long periods, to flare up from time to time with recurrent episodes of inflammation. On occasions pain may be the presenting symptom, and it may be severe and persistent enough for the patient to demand major surgery; sometimes, where pain is the initial complaint, X-rays reveal a Brodie's abscess, with nothing in the history to suggest a prior acute infection.
Finally, the more serious general complications of chronic sepsis should not be forgotten. One patient in our series, who had had discharging sinuses from osteomyelitis of both femora for twenty-six years, died of uremia following an attack of liver failure which may have been due to amyloid disease. Another patient, who had an ulcer of the skin overlying an area of osteomyelitis of fifty-one years' duration, was found to have an epithelioma in the wall of the ulcer, for which amputation was performed (Fig 1) .
The treatment of chronic osteomyelitis is in many instances straightforward and effective. The episode of acute recrudescence of disease will frequently respond to rest and antibiotics. A discharging sinus may be due to a sequestrum, the removal of which, with curettage of the cavity and closure of the skin or packing with vaseline gauze, will result in healing. Cavity reconstruction by bone grafting and full-thickness flap or pedicle grafts has been advocated in the past, and there is the occasional case in which amputation seems the only solution. Saucerization and closure, with removal of sequestra and infected granulation tissue, is probably the most commonly practised procedure, but it is not always possible to avoid pocketing, because of the situation of the infection; thus cavities extending into the femoral condyles or lying in the upper end of the tibia just below the knee-joint are difficult to drain, and recurrence of infection with the formation of more sequestra and sinuses is common.
Skin-grafting the cavity, after excision of infected bone, is not a new procedure (Robertson 1945) , and was widely practised as a temporary measure in gunshot wounds during World War II. Knight & Wood (1945) advocated the method as a stage in the surgical obliteration of cavities by bone grafting, and this method was further described by Winter (1967) , but it has not received attention as an elective and permanent procedure, though it has certain advantages where simpler methods have not proved effective. In the first place, it never seems to fail. A thin split-skin graft will 'take' well over live cancellous bone and over cortical bone which has a thin covering of periosteum or granulation tissue, and we have had no cases with less than 80% 'take' at the first dressing. As time goes on the graft thickens, and will last indefinitely -the first case in the series was grafted in 1945 and has remained healed since, save for an occasional and minor ulceration within the cavityand no dressing is as a rule required, except for appearance's sake. In no case so far have we had to contend with recurrence or spread of bone infection following operation. In one or two instances there has been minor ulceration of the skin graft from time to time, and in one case the cavity became difficult to keep clean because insufficient soft tissue was removed from its periphery; a second operation was carried out to widen the approach to the bone, with complete relief of symptoms. Perhaps the most satisfying feature of the operation has been the immediate and complete relief of pain in those cases in which it had been a prominent feature. I first used the method with the intention of proceeding to closure by cancellous bone and flap grafting, but the results of simple skin-grafting have been such that I have never considered it necessary to proceed further.
The operation itself is in no way unusual, though it should be emphasized that the excision of infected bone should be as complete as possible; in this connexion it may be advisable to determine the extent of disease by tomography before operation, as bone sclerosis may mask a medullary infection which is more extensive than the overlying skin lesion leads one to suppose. Wherever possible the nature of the infecting organisms and their sensitivity to the various antibiotics should be determined beforehand, so that the operation may be performed under protective antibiotic cover. The line of approach to the bone is determined on general surgical principles, and usually includes the sinus or sinuses present; on occasion, however, where there are sinuses in a surgically difficult area such as the popliteal fossa, the bone is exposed by a medial or lateral vertical incision and the sinuses curetted and left to heal of their own accord. In cases of longstanding infection in which there have been discharging sinuses for many years, and particularly in the femur where there is thick muscle overlying the bone, the soft tissues will be extensively scarred and may be honeycombed with infection. This area must be included in the excision and saucerization procedure, so that there is a wide approach to the bone cavity over healthy muscle which will readily accept a skin graft.
The medullary cavity is exposed by wide saucerization of the overlying bone and is often found to contain thick and foul-smelling infected granulation tissue, which must be removed together with any sequestra present. It is not always possible to shape the resultant cavity in a shelving manner, as one may have to burrow down into the condyles of the femur or up into the head of the tibia, but the cavity can be lined with skin without difficulty and with complete confidence, provided the graft is on reasonably healthy bone; clearly the bed is unlikely to be sterile, but split-skin is a very accommodating and resistant material and is only likely to succumb to virulent infection or to hamorrhage beneath it. On occasions the bone infection may be found to extend through the opposite cortex, with sinuses on both sides of the limb; this does not seem to matter, as the opening up of the cavity and its lining with skin promotes closure of any sinuses left and the skin graft will eventually grow over any such bone defect left in the floor of the wound.
The operation is carried out in two stages, and is best done without a tourniquet, so that the vascularity or otherwise of the bone may be the more easily determined. The first stage includes the excision and saucerization piocedure, and is completed by the packing of the cavity with vaseline gauze and the application of a firm bandage over wool, partly to control bleeding and partly to allow a thin film of granulation tissue to grow over the cavity walls. The skin graft is applied at the second stage seven to ten days later, and is packed into position with wool soaked in flavine and paraffin which is left in position a further ten days before the first dressing. The skin grafts themselves should be as thin as possible and cut in broad strips which can be laid in position with a slight overlap at their edges.
At the first dressing ten days after the application of the grafts there should be a fairly complete 'take', though there will be some areas, particularly over the cortical bone edges, which have not healed and the cavity will require regular dressing and syringing with a weak antiseptic until healing is complete. If bone resection has been considerable it has been our practice to protect the remaining bone by a caliper for three to six months, and we have had no instance of pathological fracture.
Summary
The indications for the operation may be summarized as follows:
(1) For the relief of pain. This may be a severe ache which may persist for years and which has on occasions been such as to cause the patient to ask for an amputation.
(2) The presence of a discharging sinus requiring frequent dressings over a period of months or years.
(3) Recurrent episodes of acute inflammation requiring periods of inpatient hospital treatment and interfering with the patient's working capacity.
(4) In cases of very longstanding chronic infection, ulceration or sinus formationto prevent the complications of amyloid disease, secondary haemorrhage or malignant change in the wall of the ulcer.
